(CS+/CS-) presented after instruction should also be controlled because experiencing a contingency change on the first reversal trial (i.e. unreinforced CS+ or reinforced CS-) could lead participants to infer that the experimental contingencies have changed.
Using a differential fear conditioning paradigm, we examined whether electrodermal responding and trial-by-trial CS valence would respond to an instructed reversal manipulation.
To be able to examine the effects of instructed reversal without any influence of additional learning (or inference), half of the participants received a CS+ as the first reversal trial and the others received a CS-as the first reversal trial. We hypothesized, based on the results of Luck and Lipp (2015a; 2015b) , that electrodermal responding to CS+ would decrease and that electrodermal responding to CS-would increase on the first reversal trial in the instruction group but not in the control group. It was further hypothesized that CS valence would not be affected in either group.
Method Participants
One hundred and forty-nine undergraduate students (95 female), aged between 17 -43 years (M = 23.16) provided informed consent and volunteered participation in exchange for course credit or monetary compensation of AU$15. Participants were assigned to different CS order conditions 1 and then were randomly assigned to the control or instruction group. Twenty participants failed to correctly verbalize the experimental contingencies and were removed from the analyses. An additional 7 participants reported that they did not believe the reversal instructions and were removed from the reversal and instruction analyses. Five participants' electrodermal responses and two participants' conditional stimulus (CS) valence evaluations dominant forearm, and a shock-work up procedure was performed to set the US intensity to a level that was experienced as subjectively 'unpleasant, but not painful'. Participants were then asked to relax and watch the blank computer screen while a 3-min baseline of their electrodermal activity (EDA) was recorded. After the baseline recording, participants rated the CS faces on a 1 to 9 (1= unpleasant, 9=pleasant) Likert scale (ratings A) and were informed that they would see the faces displayed on the screen throughout the experiment. They were asked to use the evaluation joystick throughout the experiment to indicate how pleasant/unpleasant they found each face, and to make this evaluation as soon as the face was presented on the screen with their preferred hand -ensuring that the movement did not interfere with the electrodermal recording and that the presence/absence of the US, on a given trial, did not influence the evaluations.
After the participant confirmed that they understood what was required, the conditioning task, consisting of habituation, acquisition, and reversal phases, was started. During habituation, both CS+ and CS-were presented 4 times alone. During acquisition, the CS+ was presented 8 times, with the offset of the CS+ coinciding with the onset of the US in a 100% reinforcement schedule, while the CS-was presented 8 times alone. During habituation and acquisition, CS+ and CS-were presented in a pseudorandom sequence with the restrictions that the first 2 stimuli in a phase were a CS+ and a CS-and that no more than 2 consecutive stimuli were the same.
After acquisition, the experimenter entered the participants' room and informed them that the mid-point of the experiment had been reached and that the electrodes needed to be checked, before appearing to visually inspect the electrodermal electrodes. Participants in the control group did not receive information about the CS-US contingency. Participants in the instruction group were informed that in the second part of the experiment the electrotactile stimulus would no longer be presented after the stimulus it had previously followed, but would switch to follow the other stimulus. Participants were asked to confirm they understood the instructions and told the experiment would continue. During the reversal phase, the CS+ (CS terminology from acquisition will be used consistently throughout both phases) was presented 8 times alone, and the CS-was presented 8 times with the offset of the CS-coinciding with the onset of the US in a 100% reinforcement schedule. The first 3 trials of the reversal phase differed depending on CS order group. Participants in the CS+ first group viewed 2 consecutive presentations of the CS+, followed by a CS-and then the counterbalanced pseudorandom trial sequence. Participants in the CS-first group viewed 2 consecutive presentations of the CS-, followed by a CS+ and then the counterbalanced pseudorandom trial sequence. Inter-trial intervals lasted 11s, 13s, or 15s from CS offset to CS onset and were randomly varied throughout the experiment. After the last reversal trial, participants completed another rating task (ratings B), which was identical to the one performed before conditioning, the electrodes were removed and the participant was led into the control room for the post-experimental questionnaire. The questionnaire required participants to identify which faces were presented in the experiment and which face was followed by the electrotactile stimulus in the first and second part of the experiment. As a manipulation check, participants were asked to indicate whether they believed the instructions (instruction group only; yes or no question). Participants then rated the pleasantness of the electrotactile stimulus and the CS faces on a (-3 [very unpleasant] to +3 [very pleasant]) pleasantness scale (ratings C), before being debriefed and thanked.
Scoring and Response Definition
Electrodermal responding was scored in multiple latency windows as recommended by Prokasy and Kumpfer (1973) and Luck and Lipp (2016) . First interval responding was defined as responses starting within 1-4 s of CS onset and second interval responding was defined as
Running Head: INSTRUCTED REVERSAL DURING FEAR CONDITIONING responses starting within 4-7 s of CS onset. The largest response starting within the latency window was scored and the response magnitude was calculated as the difference between response onset and peak (Prokasy & Kumpfer, 1973) . The electrodermal responses were square root transformed to reduce the positive skew of the distribution (Dawson, Schell, & Filion, 2007) and then range corrected (using the largest response as a reference) to reduce the effect of individual differences in response size (Boucsein et al., 2012; Dawson et al., 2007) . During habituation only first interval responses were scored as they reflect orienting to novel stimuli (Öhman, 1973) . As a measure of spontaneous EDA, any discernible response displayed during the baseline period was counted (Dawson et al., 2007) . The CS valence ratings provided with the response joystick were recorded by the Biopac MP150 system as voltage deviations. The joystick was spring loaded, such that after a response was made the joystick would return to the 'neutral'
position. The valence ratings made during the 6 s CS presentation were scored as the largest voltage deviation from mean baseline voltage recorded 1 s prior to CS onset. To reduce the influence of trial by trial variability, electrodermal responding and CS valence evaluations were averaged into blocks of 2 consecutive trials 2 . All analyses were conducted with IBM SPSS Statistics 22 with a significance level of .05, and Pillai's trace statistics have been reported.
Results

Preliminary Analyses
Two Pearson's chi-square tests were performed to ensure that the gender ratio did not differ in the instruction or CS order groups. To check for baseline differences between the groups a series of 2 (Group: instruction, control) × 2 (CS order: CS+ first, CS-first) univariate 
Pre/Post Pleasantness Ratings
Before analysis, the post-experimental pleasantness ratings (ratings C) were transformed from a 7 to a 9 point Likert scale. Pleasantness evaluations taken before habituation (ratings A), after reversal (ratings B), and post-experimentally were subjected to a 2 (Group: instruction, control) × 2 (CS order: CS+ first, CS-first) × 2 (CS: CS+, CS-) × 3 (Phase: ratings A, ratings B, ratings C) factorial ANOVA, see Figure 5 . A main effect of phase, F(2, 120) = 7.38, p = .001, ηp 2 = .109, was moderated by a CS × Phase interaction, F(2, 120) = 11.27, p < .001, ηp 2 = .158. proposition as the threat of receiving the unconditional stimulus (US), and therefore arousal, is maintained. Based on studies of instructed extinction we hypothesized that instructed reversal would reduce electrodermal responding to CS+, and increase electrodermal responding to CS-, in the instruction groups, but not the control groups. CS valence, however, was predicted to remain unchanged in both groups.
Throughout acquisition, differential first and second interval electrodermal responding was acquired, such that presentations of CS+ elicited larger responses than presentations of CS-.
Differential valence evaluations were also acquired such that CS+ acquired negative valence relative to CS-. Reversal instructions affected electrodermal responses to CS+ and CS-as predicted. Analysis of the change in electrodermal responses from the last trial of acquisition to the first trial of reversal revealed that the instruction decreased electrodermal second interval responding to CS+ and increased electrodermal first and second interval responding to CS-. This change was evident on the very first trial of reversal, i.e., in the absence of any additional Pavlovian training. The finding that the instructed CS+ first group showed a decrease in electrodermal second interval responding to CS+, even though US presentations were expected on subsequent trials, indicates that the elimination of differential electrodermal responding after instructed extinction is not caused by a decrease in arousal levels.
While significant changes in second interval responding in response to instructed reversal were observed in both CS order groups, a change in first interval responding was significant only in the CS-first group. The absence of significant instruction effects in electrodermal first interval responding is not uncommon and has been reported in past studies of instructed extinction (see Luck & Lipp, 2015a; 2015b; Rowles, Lipp, & Mallan, 2012) . It is likely that this is a side effect of the experimental manipulation as the interaction with the experimenter may increase orienting. The finding of differences between first and second interval responding in an instructed reversal design supports the argument that multiple response scoring is important, The overall analysis of the change from the last trial of acquisition to the first trial of reversal did not provide evidence for a significant change in CS valence evaluations; however, inspection of Figure 4 and the 95% CI suggests that CS+ valence in the instructed CS+ first group became more pleasant after the instruction. Although inspection of Figure 4 suggests that a similar change may have been evident for the instructed CS-first group, this change was not significant and occurred in both instructed and control participants. The pattern of results observed in the instructed CS+ first group may suggest that there are differences between the effects of instructed extinction and instructed reversal, with the latter able to affect both CS valence evaluations and electrodermal responses.
The differences between instructional designs could occur because, while instructed extinction only affects the valence of the CS+, reversal instructions target the valence of both CS+ and CS-. In the reversal design, not only does the absolute valence change (the CS+ is no longer paired with an aversive event), but also the relative valence (the CS+ is no longer the more negative of the two CSs). Differences between instructed extinction and instructed reversal could be explained by this CS-valence change if the participants make their evaluations in a relative fashion. It should be noted, however, that no such effect of instructed reversal was evident in the instructed CS-first condition or in Lipp et al's (2010) study of instruction effects on evaluative conditioning. Alternatively, a change in CS+ evaluation, but not CS-evaluation, may have been observed because the presentation of the CS+ alone during habituation allowed participants to form a CS+ -noUS representation which they could retrieve in response to the reversal instructions. No CS--US pairings were presented before the reversal phase, and therefore participants would not have had the opportunity to form this representation. As electrodermal responding was immediately altered by the reversal instructions, it seems clear that relational propositions can be formed in response to instructions, but it is possible evaluative representations may not be able to form in a similar way based on instructions, but can be retrieved after instructions if a prior representation is available. This interpretation would be consistent with the failure of Lipp et al. (2010) to find an effect of instructed reversal on evaluative learning in a picture-picture paradigm as, unlike the current study, the picture-picture paradigm did not involve a habituation phase. It would not account for findings that instructed extinction failed to influence CS+ evaluations (Luck & Lipp, 2015a,b) as these experiments did include a habituation phase. As this interpretation is post-hoc it should be treated with caution until it has been empirically validated.
It is also possible that pre-existing valence differences in the CS-first group may have dampened the influence of the reversal instructions, leading to the observation that CS-valence did not respond to instruction. The CS-first group evaluated CS+ as less pleasant than CSduring habituation, and this intrinsic negativity may have reduced the impact of instructed reversal on CS-valence if participants evaluated the stimuli in a relative fashion. A counterbalanced trial sequence was used and any valence differences occurring before the experiment are likely to be chance effects. Despite this, if the CS+ was intrinsically a negative stimulus for the some participants they may have been more reluctant to evaluate CS-more negatively than CS+ after the reversal instructions. Inspection of the reversal phase data in The current investigation confirms that the reduction of the physiological indices in response to instructed extinction does not occur because of a drop in arousal levels. Furthermore, the current study suggests that an instructional manipulation may also influence evaluative learning. Demonstrating that both expectancy and evaluative learning respond to the same manipulation provides some support for the propositional learning account, but strong theoretical conclusions cannot be drawn on the basis of the current data as the difference in valence changes between CS+ and CS-first groups needs further investigation. If CS+, but not CS-, evaluations respond to instructed reversal, the pattern of results would be more in line with dual process models. More research will be required to investigate whether changes in the evaluations of CS+ and CS-differ on the process level and to disentangle the mechanisms underlying evaluative learning.
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